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MC FOLIO 230P55959 WANO DOC.0299f 

LIGHT PHOTO N DETRrTTWP. APPARATUS 2218803 

This Invention relates to apparatus for detecting light 
photons emitted from a surface. 

The surface may for example be that of a worktop. The 
worktop may be suspected of contamination by bacteria 
and required to be checked for such contamination. It 
is known that if bacteria are suitably treated with 
reagents (such for example as detergent for cell 
disruption and luciferin-lucif erase for reaction with 
released ATP molecules) light photons are emitted. 

The invention provides apparatus as claimed in each of 
the claims, to which reference is directed, of this 
specification. 

The invention will be described by way of example with 
reference to the drawing, which is a single figure, 
partly in sect-ion and partly schematic, illustrating 
apparatus embodying the invention, in combination with 
other electrical apparatus. 

Referring to the drawing, the illustrated apparatus lo 
is adapted for detecting light photons, even single 



light photons, emitted from a surface 12, which may be 
the surface of a worktop. 

The apparatus 10 comprises a housing 14 which is in two 
parts, namely, a lower part 16 and an upper part 18. 

The lower housing part 16 defines a first chamber 20 
which is optically open (that is. transparent) at its 
underside 22, defined by a continuous closed edge 24 of 
an outer wall 26« which is of generally annular 
cross-section, of the chamber 20. A continuous closed 
elastomeric sealing member 28 extends completely around 
the wall-edge 24, to provide an hermetic and light-tight 
seal between the chamber 20 and the surface 12 when the 
wall-edge 24 is applied with force against the surface 
12. The chamber 20 is light-tight except at its 
optically open underside 22. 

The lower housing part 16 is formed of a lower member 30 
and an upper member 32. An internal tubular portion 34 
of lower member 30 loosely encloses the lower end 
portion of a tubular photomultiplieir 36, the 
photon-receptive bottom end 38 of which f dees the . 
underside 22 of chamber 20, hence facing the surface 
12. The upper member 32 is generally tubular and has an 
internally screw-threaded bottom end portion 40 screwed 
tightly onto an externally screw-threaded, top end, part 
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42 of int.rnal tubular portion 34 of lower member 30 of 
lower housing part 16. a bottom end flange 44 of upper 
member 32 abuts an annular portion 46 of lower member 
30. with interposition therebetween of an annular seal 
48. The annular portion 46 of lower member 30 extends 
between the internal tubular portion 34 and the outer 
wall 26. The upper member 32 encloses, loosely, the 
upper end portion of the photomultiplier 36. and also 
encloses a dynode 49. above the photomultiplier 36. The 
dynode 49 has an air-duct 51 in it. 

The lower housing part 16 also comprises a second 
chamber 50 to one side of the first chamber 20 and 
communicating with the chamber 20 through a first vent 
52 in a wall 54 dividing chamber 50 from chamber 20. a 
completely opaque flexible diaphragm 56 is mounted 
generally in a vertical plane with the first vent 52 on 
one side thereof 'and with a second vent 58. open to 
atmosphere, on the other side thereof. Chamber 50 is 
light-tight on said one side (that of first vent 52) of 
diaphragm 54 and hence keeps chamber .20 light-tight. 
The diaphragm 56 is arranged to operate a pivoted 
shutter 60 in chamber 20 by means of a horizontal shaft 
62 which extends slidably through the wall 54. The 
shutter 60 is pivoted at 64 and carries a toothed pinion 
66 meshing with a toothed rack 68 on the shaft 62. a 
head 70 of shaft 62 is biased away from the wall 54 



against the diaphragm 56 by a compression spring 72 on 
shaft 62. acting between the wall 54 and the shaft-head 
70, to pivot the shutter 60 into a horizontal position 
shutting out light from the photon-receptive bottom end 
38 of photomultiplier 36. When a partial vacuum is 
developed in chamber 20. in a manner described below, 
the diaphragm 56 is drawn towards the wall 54, moving 
shaft 62 with it and causing the shutter 60 to pivot 
open downwardly, by means of rack 68 and pinion 66. to 
expose the photomultiplier end 38 to the optically-open 
side 22 of chamber 20. 

Beneath the shutter 60, a protective transparent glass 
plate 74 extends across the open underside 22 of chamber 
20, just above the sealing member 28. The plate 74 is 
supported by the wall 26. The plate 74 may be plane or 
may form a diffuse light collector, close to the surface 
12. It may even take the form of a fresnel lens. It is 
provided with an air duct 75. 

The upper housing part 18 is "tele.scopically" slidably 
mounted on the lower housing part 16, to form a pump. 
More particularly, the upper housing part 18 has a 
relatively wide lower sleeve portion 76, to the bottom 
end of which is fixed a ring 78 which fits slidably 
round a sleeve portion 80 of lower housing part 16. 
Upward and downward movement of the upp r housing part 
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18 is limited respectively by abutment of the ring 78 
against the flange 44 and against an annular step 82 at 
the bottom end of sleeve portion 80 of lover housing 
part 16. The ring 78 is provided with a vent 84 which 
permits airflow to outside atmosphere from a space 86 
between sleeve portion 76 of upper housing part 18 and 
upper member 32 of lover housing part 16, the flange 44 
permitting airflov around its edge* 

The upper housing part 18 has a relatively narrow upper 
sleeve portion 6d» the bottom end of vhich is joined 
integrally to the top end of sleeve portion 76 by a 
radial wall 90. The upper sleeve portion 88 fits 
slidably round the upper member 32 of lover housing part 
16, with a fluid-tight seal therebetween provided by an 
elastomeric 0-ring 92 seated in an external groove in 
upper member 32, near the top end of member 32. At the 
top of the upper sleeve portion 88 is an integral cap 
94. A vasher 96 rests on the top of the upper member 32 
of lover housing part 16. A pre-compressed compression 
spring 98 is provided, acting betveen the cap 94 and the 
vasher 96, so that the upper housing part 18 is biased 
upvardly relative to the lover housing part 16. 

«■ . -* . * ■» 

Separate from the apparatus 10 are an electrical 
discriminator 100, electrical amplifier 102, electrical 
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HT (that is, high tension or power) supply 104 and 
electrical display unit 106. all of a conv ntional kind 
for use with a photomultiplier such as the 
photomultiplier 36, connected to the latter via an 
electrical cable 108. The cable 108 extends between the 
discriminator 100 and an electrical terminal lio mounted 
on the cap 94. Inside the upper sleeve portion 88 of 
the upper housing part 18. a flexible electrical cable 
112 interconnects the terminal lio with the 
photomultiplier 36, via the dynode 49, accommodating the 
relative movement between the housing p^rts 16 and 18. 
A cable guide member 114 is mounted on the top of washer' 
96 and guides the cable 112 inside a downwardly-open 
protective shield 116 secured to the cap 94 via the 
terminal lio. The cable H2 passes through a hole 117 
in washer 96, to dynode 49. 

The space 118 inside sleeve portion 88 communicates 
through the duct 51. via a narrow spacf .between the 
photomultiplier 36 and the inside surface of upper 
member 32. and through a duct 120 with the chamber 20, 
which communicates through the duct 75 with the space 
122 between surface 12 and plate 74. 

In use, the apparatus 10 is placed pnithe surface 12 and 

the upper housing part 18 is pressed down against spring 's^ 
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98 to th position Shown in dotted lines, reducing the 
volume. Of space lie and acting a. a pump to expel air 
through duct 51. via the narrow space between 
Photomultipiier 36 and the inside surface of upper 
member 32. and through ducts 120 and 75. the air 
escaping under pressure between the sealing member 28 
and the surface 12. When upper housing part 18 is 
released, it rises again due to spring 98. creating a 
reduction In pressure in chamber. 20. 50. and spaces 118 
and 122. since sealing member 28 prevents Ingress of air. 

Each time the upper housing part 18 is pressed down, an 
emended portion 119 of protective shield U6 actuates a 
microswitch 121 which permits the" high voltage from HT 
supply 104 to be applied to the photomultipiier 36 via 
its dynode 49. Loss of vacuum in chambers 20 and 118 
causes the upper housing part 18 and with it extended 
portion 119 of protective shield 116 to rise, due to 
spring 98. re-setting -the microswitch 120 and switching 
Off the high voltage to the photomultipiier 36. This 
feature safeguards the photomultiplt.^ ,f rom .being 
exposed to excessive light on loss/of 'Vacuum and failure 
Of pivoted Shutter 60 to be operated" by diaphragm 56. 
The extended portion 119 of shield 116 pokes through a 
hole 123 in washer 96 when depressed. 
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The apparatus 10 can "cover" an area of approximately 
100 cms^ at a time. To use the apparatus 10 (in 
conjunction with the other illustrated electrical 
apparatus) for determining whether a worktop surface is 
contaminated by bacteria, a proposed mode of use would 
be to take a "wipe" of a predetermined area - greater 
(or less) than 100 cms^ - of the area by wiping a swab 
over the surface area,, then treating the swab with the 
reagents mentioned above and then quickly (that is, 
before the effect of the reagents is exhausted) placing 
the swab on the surface 12, underneath the apparatus 10, 
and producing the partial vacuum, as described above, by 
depressing and then releasing the upper housing part 
18. The production of the partlaUva^vym;-j:f quires close 
sealing contact between the 8urfacij\^2 /and the sealing 
member 28 which, as well as keeping out the air, will 
necessarily also keep out extraneous ligh^^ at the same 
time, so the existence of the partial •'•yi^^^^^ 
indication that extraneous light is being excluded. The 
effect of the partial vacuum on the diaphragm 56 causes 
the shutter 60 to open so that a reading can be taken. 
•If the reading is significant, thej.>*^i^^p igi^ja can ^^e 
checked part-by-part, either dir•ctly^,.af j woth enough 
and opaque enough) or by the use of further '"wipes" . 




CLAIMS 



1. Apparatus for detecting light photons emitted from a 
surface, the apparatus comprising « housing defining a 
chamber which Is optically open at one side defined by a 
continuous closed edge of a wall of the chamber, a 
continuous closed elastromerlc .•.•*^iMv»m«f «te.n(Jlng 
completely around the said 9i<l*r'^^0!^^k-' 'Jv' 
light-tight seal between the chamber and the surface 
when the edge of the wall Is applied V|th force against 
the surface, the chamber being i^^_^^^-gni;;y,xeept^ 
open side, and' photon detector »Mnf for dettctlng light 
photons In the chamber from the surface. 



2. Apparatus as claln In claim ilwiiiiViCtht edge Vies 
completely In a single plane, for use with. a flat 
surface. 

3. Apparatus as claimed in claim^iitSfviM^^^ 
comprising means for ©stabllshing^ivpreVsure' 
differential in the chamber relative to outside the 
chamber, ' •• •. •• . 

4. Apparatus as claimed in claim V^herVln;' 
pressure-responsive means is responsive to loss, or 



non-establishmant , of the pressure differential to 



prevent exposure of the photon detector means. 

5- Apparatus as claimed in any preceding claim wherein 
light-responsive means is responsive to excess light in 
the chamber relative to a threshold to prevent 
over-exposure of the photon detector means. 

6. Apparatus as claimed in any preceding claim wherein 
optical means in the chamber close to the open side 
thereof is adapted for collecting^pJiQtQj^s .tr^om the 
surface for the photon detector meahsV" ■ ' 




7. Apparatus as claimed in claim 6';Wherein the optical 
means comprises a fresnel lens, . v-''. 
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